To examine the effects of zinc and its application methods on yield and yield components of wheat varieties, a field experiment was conducted in randomized complete block design (RCBD) with split plot arrangement at the University of Agriculture, Peshawar during Rabi season 2013-14. There were 3 wheat varieties (Atta Habib, Siran-2010 and Janbaz) which were assigned to main plots. Four zinc levels (0, 3.5, 7.00 and 10.50 kg ha -1 ) and 3 application methods (Broad cast, side dressing and application with seed) which were allotted to sub plots making a total of 36 treatments per replication. The results revealed significantly higher number of days to anthesis (130), grain filling duration (31 days) and number of days to maturity (160) from variety Atta Habib while, maximum grains spike -1 (49), thousand grain weight (43.36 g), grain yield (3911kg ha -1 ), biological yield (9173 kg ha -1 ) and harvest index (42.14 %) were recorded for Siran-2010. Application of zinc (10.50 kg ha -1 ) produced maximum plant height (101 cm), grains spike -1 (58), thousand grain weight (51.26 g) grain yield (4256 kg ha -1 ), biological yield (10521 kg ha -1 ) and harvest index (46.45 %). Similarly, significantly Higher plant height (100 cm), grains spike -1 (48), thousand grain weight (41.11 g), grain yield (3859 kg ha -1 ), biological yield (9457 kg ha -1 ) and harvest index (41.72 %) were obtained from side dressing method of zinc application. It may be concluded that Siran-2010 with application of Zn at the rate of (10.50 kg ha -1 ) as side dressing produced relatively highest yield and yield components in wheat crop under existing agro-climatic conditions.
Introduction
Wheat (Triticum aestivum L.) is considered as a chief source of food of all over the world. Under optimum management practices it has the capability to provide food and feed for rapidly growing humans and animals [1] . The total area occupied by wheat in Pakistan was 8.6 million hectares which produced 24.2 million tones with average yield of 2796 kg ha -1 while In Khyber Pakhtunkhwa area occupied by wheat was 0.72 million hectares producing 1.1 million tones with average yield of 1596 kg ha -1 [2] . It has been investigated that grain yield production of wheat in Pakistan is less as compared to other countries like China, Russia and USA [3] . The problem of trace nutrients deficiency in both plants and soil are increasing day by day due to intensive farming and cultivation of high yielding genotypes with application of high doses of NPK fertilizer [4] . More than 48% area cultivated under cereal crops at world level has the problem of zinc deficiency [5] . Soils of Pakistan are generally alkaline in reaction and calcareous in nature. These types of soils usually contain low amount of available micronutrients, particularly zinc deficiency is widespread in cereals that are grown on calcareous soil [6, 7] . The main soil factors affecting the availability of Zn to plants are low in total Zn contents, high pH, high calcite and organic matter contents and high concentrations of Na, Ca, Mg, bicarbonate and phosphate in the soil solution or in labile forms [8] . Wheat grown on calcareous soils and lowland rice on flooded soils are also highly prone to Zn deficiency. Zinc efficiency traits for sandy and clayey soils appear to be genetically different. Zinc efficient genotypes absorb more Zn from deficient soil; produce more dry matter and more grain yield [9] 
Grain fill duration
Data regarding grain fill duration of wheat as affected by wheat varieties, zinc levels and its application methods are presented in (Table 1) . Analysis of the data showed that wheat varieties had significantly (p ≤ 0.05) affected grain fill duration of wheat crop. Maximum days (31) to grain filling duration were recorded for wheat variety Atta Habib followed by Siran-2010 (29 days) while minimum days (27) to grain fill duration was counted for Janbaz variety. [28, 29] reported that alteration in grain filling duration occurred due to genetic variability among wheat varieties. Equal days (29) to grain fill duration was recorded for all the applied different Zn levels (0, 3.50, 7.00 and 10.50 kg ha -1 ). The equal day (29) to grain filling duration was recorded in case of all Zn application methods (Broadcast, Side dressing and application with seed). Our results are in conformity with [27] who reported that grains fill duration depends upon exposure of crop to sun light (photoperiod) and temperature which were experienced by all the plots uniformly. Days to physiological maturity Data regarding days to physiological maturity of wheat as affected by wheat varieties, zinc levels and its application method are presented in (Table 1) . Analysis of the data revealed that varieties, zinc levels and its application methods showed significant effect (p ≤ 0.05) on number of days to physiological maturity of wheat. Highest number of days (160) to maturity was recorded for wheat variety Atta Habib followed by siran-2010 (157 days) which was at par with Janbaz with mean value of (157 days). Similar result is also obtained by [24, 25] concluded that heritable characteristics among wheat cultivars are the ultimate reason of variable number of days to physiological maturity. The data further revealed that maximum numbers of days (158) to physiological maturity was counted for zinc levels applied at the rate of7.00 and 10.50kg h -1 compared with minimum numbers of days (157) to physiological maturity with application of 3.50 Zn kg ha -1 and from control respectively. In case of application methods maximum number of days (158) to maturity was counted in Zn application as side dressing and application with seed. Minimum number of days (157) to physiological maturity was observed in broadcast method of Zn application. [27] Reported that rate of development in reproductive stage reflects the maturity of crops which mostly depend upon environmental factors. 
Thousand grain weight (g)
Data regarding thousand grain weight of wheat as affected by varieties, zinc levels and its application methods are presented in Table 2 . Statistical analysis of the data showed that significant (p ≤ 0.05) influence of varieties, Zn levels and its application methods was observed for 1000 grains weight of wheat crop. In case of wheat varieties Siran-2010 produced highest 1000 grains weight (43.36 g) followed by Atta Habib (39.00 g) which was statistically at par with Janbaz (39.25 g). Our results are in agreement with the finding of [36, 30, 37] who reported that variation in 1000 grains weight (g) occurred due to variable water and nutrients use efficiency of varieties. In case of various Zn levels, Zn applied at the rate of 10.50 Zn kg ha -1 resulted in maximum thousand grain weight (51.26 g) followed by Zn level at the rate of 7.00 kg ha -1 and 3.50 kg ha -1 with 1000 grains weight of (43.59 and 36.30 g) respectively while minimum thousand grain weight (30.00 g) was recorded from control plot. Our result is in agreement with the finding of [40-42] who also find out that zinc has improved water and nutrients availability to roots and consequently increased 1000 grains weight (g). Zn application as a ide dressing resulted in higher 1000 grains weight (41.11 g) which was statistically similar with Zn application with seed method with mean value of (40.86 g) and lowest thousand grain weight (39.64 g) was recorded in broadcast method of Zn application. Similar result was observed by [35] who obtained highest thousand grain weight in side dressing application of zinc. Grain yield (kg ha -1 ) Data regarding grain yield of wheat as affected by wheat varieties, zinc levels and its application methods are presented in Table 3 . Statistical analysis of the data revealed that wheat Varieties, zinc levels and its application methods have significantly affected (p ≤ 0.05) grain yield of wheat crop. In case of Wheat varieties Siran-2010 produced highest grains yield (3911) which was at par with variety Atta Habib (3778kg ha -1 ) While minimum grains yield (3581) was produced by Janbaz. Our result is similar with the finding of [36, 43] who reported that genetic variability among varieties might be responsible for variable grain yield. In case of zinc levels, Zn applied at the rate of 10.50 kg ha -1 produced maximum grain yield (4256 kg ha -1 ) followed by Zn used at the rate of 7.00 and 3.50 kg ha -1 with grains yield of (3886 and 3664 kg ha -1 ). Similar result is also obtained by [44, 40, 34, 45 ] who concluded that application of adequate amount of zinc has improved water and nutrients availability, enhanced cell physiology which may lead to improved grains yield.
Among zinc application methods side dressing produced maximum grains yield (3859 kg ha kg Zn ha -1 ) respectively. Lower harvest index (34.89 %) was calculated for control plot. Similar result is also obtained by [48] Revealed that application of zinc has positively changed harvest index of wheat. Among application methods, Zn applied as a side dressing results in highest harvest index (41.72%) which was statistically at par with application method with seed with mean value of (40.92%) and lowest harvest index (39.95%) was recorded in broadcast method of Zn application. Our results are similar with finding of [19] Reported that application of Zn as side dressing has led to maximum harvest index.
Conclusions and recommendations
Highest grain yield of (3911 kg ha -1 ) was produced by Siran-2010 followed by Atta Habib (3778 kg h -1 ) as compared with lowest grain yield (3581 kg ha -1 ) produced by Janbaz. Application of zinc at the rate of 10.5 kg ha -1 produced maximum grain yield (4256 kg h -1 ) followed by zinc levels of (7.00 and 3.50 Kg ha -1 ) with grain yield of (3886 and 3664 kg ha -1 ) respectively while control produced lower grain yield of (3221 kg ha -1 ). Among application methods of Zinc, side dressing method ranked 1 st with production of grain yield (3859 kg ha -1 ) followed by application of Zn with seed method (3221 kg ha -1 ) while broadcast method of Zn application ranked 3 rd with production of (3695 kg ha -1 ). It is suggested that, cultivation of Siran-2010 with application of 10.50 kg Zn ha -1 . as side dressing is relatively best combination for obtaining good yield and yield components of wheat crop under existing agro-climatic conditions. 
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